Identification of four novel human G protein-coupled receptors expressed in the brain.
We report the discovery and tissue distributions of four novel human genes, GPR61, GPR62, GPR63 and GPR77, all of which encode G protein-coupled receptors (GPCRs). GPR61 was discovered in a search of the patent literature which retrieved a rabbit DNA sequence partially encoding a novel GPCR. This sequence was used to obtain a full-length human cDNA encoding GPR61, a receptor of 417 amino acid length. A search of the GenBank genomic sequence databases revealed three previously unrecognized intronless genes encoding the orphan GPCrs (oGPCRs) GPR62, GPR63 and GPR77, with respective amino acid lengths of 368, 419 and 337. Sequence analysis revealed that GPR61 and GPR62, and a published orphan receptor p47MNR, shared the highest level of identities to each other, ranging from 36 to 45% in the transmembrane (TM) domains. Together, these three oGPCRs appear to comprise a novel subfamily of GPCRs, most closely related to the serotonin 5-HT(6) receptor. Sequence analysis of GPR63 and GPR77 revealed highest sequence identities in the TM regions with the oGPCR PSP24 (58%) and the anaphylatoxin C5a receptor (49%) respectively. Tissue distribution analyses detected the expression of all four novel genes in the human brain. GPR61 mRNA expression was detected in the caudate, putamen and thalamus of human brain, with a more widespread expression pattern in rat brain, with mRNA signals in areas of the cortex, hippocampus, thalamus, hypothalamus and midbrain. GPR62 mRNA expression was detected in the basal forebrain, frontal cortex, caudate, putamen, thalamus and hippocampus. GPR63 mRNA expression was detected in the frontal cortex, with lower levels in the thalamus, caudate, hypothalamus and midbrain. Analysis of GPR77 mRNA expression revealed signals in the frontal cortex, hippocampus and hypothalamus with high transcript levels in the liver.